PARTIAL ENGLISH TRANSLATION OF JAPANESE UNEXAMINED PATENT 
PUBLICATION NO. 2-227 661 (REFERENCE 2) 

Detailed Description of the Invention (Excerpt) 
On the 1st page, lower left column, lines 14 to 19: 
[Field of Utilization in Industry] 

This invention relates to a chemical substance 
detector for detecting a specific chemical substance. The 
detector has a surface acoustic wave-delaying line 
construction and detects the specific chemical substance by 
measuring the change in propagation velocity of the surface 
acoustic wave caused by the change in mass or mechanical 
properties due to the adsorption of the specific chemical 
substance onto an organic thin film formed in the 
propagation path for the surface acoustic wave. 

From the 1st page, line 19 to page 2, upper left column, 
line 15: 

[Background Art] 

There have been proposed a detector adapted to detect 
a specific chemical substance by using the change in 
propagation velocity of the surface acoustic wave { SAW) of 
a piezoelectric substrate caused by the change in mass or 
mechanical properties due to the selective adsorption of 
the specific chemical substance onto an organic material 
formed on the piezoelectric substrate (see, for example, 
"ANALYTICAL CHEMISTRY", VOL. 56, NO, 8, July, pp. 1411- 
1416) . This type of detector has piezoelectric substrate 
(1) having thereon input electrode (2) and output electrode 
(3) in the form of interdigital transducer (IDT), as shown 
by a plan view of Fig. 9 and a cross-sectional view of Fig. 
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10, and also has organic thin film (4) applied in the 
propagation path for SAW between electrodes (2) and (3) . 
The organic thin film varies in mass or mechanical 
properties due to the adsorption of the specific chemical 
substance thereon. The detector is constructed to form an 
oscillating circuit by inserting amplifier (5) between 
electrodes (2) and (3). 
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(54) CHEMICAL MATERIAL DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To improve the economy and reliability by 
forming an organic film on a piezoelectric substrate side, 
arranging an input and an output electrode on another 
substrate, and replacing only the organic thin film after 
the device is used and using the input and output 
electrodes repeatedly. 

CONSTITUTION: This chemical material detecting 
device is constituted of the piezoelectric substrate 13 
where the organic thin film 1 4 which adsorbs a chemi cal 
material to be detected is adhered and the substrate 
(insulating substrate) 41 which has the input electrode 
11 and output electrode 12 composed of inter- digital 
electrodes. The substrates 13 and 41 are put one over 
the other in contact with the sides where the electrodes 
1 1 and 12 are arranged in. In this case, a gap part 42 
where the outside atmosphere, i.e. the chemical material 
to be detected is put is formed between the substrates 
13 and 41 in at least part of the thin film 14. The gap 
part 42 is formed by forming a recessed part 43 in, for 

example, the substrate 41 opposite the substrate 13 and further boring a through hole 44 in the 
bottom part. Consequently, the thin film 14 can be replaced irrelevantly to the electrodes 1 1 
and 12 of high-accuracy fine patterns without damaging the electrodes. 




http://www19.ipdI.inpitgojp/PA1/result/detaif/main/wAAAIaaG_pDA402227661P... 2010/07/26 



©Int. CI. * 

G 01 N 

// G 01 N 



29/18 
30/00 



® b * 13 » it fr (j p) © *¥ wt- m m & m 
©tem&Wtten (a) ¥2-227661 

^gljie^- frF^M*^- @&SB TO 2^(1990) 9 10 B 

8707-2 G 
A 7621— 2 G 

MS* S#*<z>» l (^71) 



©3£ 


93 










@ffe 


w 


m: 




m 


A 


Oft 


m 


A 



I T 1—47909 

1 ^1(1989)2^288 

* mM^&m^t&iW 6TI 7 #35^ V^-«^^*trt 

» m3fc»SJilKdbSJI| 6TB 7 #35^ V^-tfcC^ttrt 

S£ mJpfPSiHEdtSiil 6TS 7 #35^ V--tfcC:fettl^ 



y ^ - «t * ^ a 



mmasiBJiiEdtrajii 6T§ 7*35^- 



<w « » 

» Qfl © £ ft ft^ttstttdiaB 
«tttuft?tt«*Rf tit asu^fts* n 

TJIED, 

ft 4fl © It ffl t£ 36 Ifl 

e £ £ ji <d ipj jb # s? ] 

aKottdj*ff^4t^^ * J* th s 1 as t) 5 0 



C IB fl ® ■ K ] 

j: a 4t 5* ft m £ H ic « *> o ^ * « th ft 5* ft It 

ffii si ft a ffi *(=*i*&i&^ft^tt*t<*>*r«fffla 
o^tii^ft^i^i-Lv J*m!fe. <c *> -s a ffl tfc 

ft £ K * « « i LTftK**ffiffll*E*«tt*<&** 



-401 — 



*£KftcJ:*£tt{*£&4z>AifiHtttt (saw) 

£ ( « li h ttft : * A N AL YT I CAL CHEHISTRI" VOL. 
56, HG.8 July pp 1411 -14L6 ® «H> □ 
I* Hi 3S B ti s W^-liWQBIt^tD^igEl^^u. 
miO El * CD K E EI * 7K f J: 3 K . EltfliCt) 
_tlC. *ft*ft££ffitt*a (I DT) 1= * ft A 
*mffiC2>Rtftfj;&*ffi(3)*<E<*ft. SlSfflfic; 

, r . *s#iMfcTft£*a«tttttta<£ft;-f* 

«BSR (43 # « * S ft . Am^S^S(23Rc/OfH 
K *S S (5) * f? A L ^ E Efc * # JiE T a $ K ft 
5 ft ft « wCDiSdLT. tffcft^fafttDfieftt 

«t-s*ria?»iiic43fl)jiaKft* ©a « w ft tt a « 
«t ft s Aw©aai©s AW0fei^M©ge<u 

*- ft ci «h IC £ ^r#^^t^«i«©tttJb^ff3 J: <5 
KttS tires'. 



#E1¥ 2-227661 (2) 





ft n s ] 






<h c ft # . 9 t 


ftt»«S*ft 


a * m S 


tcifotii, - ft ic * 






it* »* * n Iras*! 


i± . c ft ^ a 




l mm r 




£ > c © S H 












Lt«rL 


^»«K£Jfc-rftff** 






©3E 




© « mm 




# ft <c *r . 


* ©ft IIDili S £ If* 


to r M a -m A 
E w o IP S 




e 




* t X * ft 




ft ^ L < 




« « > m * * 


© 


tttt * IS 


i;:TfttriR*n*ski*ft 


4 & c *r r 








& £ i * jfe 5? 


£ 


ft t) v ± 




c ft iC ^ T 


m. 


m & ©« 




OIL< ft* 


a 






« «t ft a . 












T? * ft * 


cwfl*»afe-r ft & g> 









*5fe Wli. 1*95 1 HK^itSB 2 El 1= ^ f Jt 



«tttfHfc5*ttJl*il**-ftWaWSIU4)a< 
« * * ft fc *S ft £ft(13) i . C©ff«ttSS4 

H«$S ( I DT)(il)(i2) ^tt4Sfi(41)i 

<4D <t h is t* s ft us) i^-^fts-tffcttjs-e 

cfltrftMKtttUZ)****-*. 

- C Id . S ft(ll) (12) ^ W t 5 35 ft (41) \t ^ W 
^niCffiStt^^ISi L tv^fc © T * ft o 

fff ftSffi(L3)Ii:ait ytl, Qft(ll) (12) #flfc 

» K<14) © S * II . -v©*« 
(11) U2> <fc l± H « ft < cft*fi*Stfftc£ft< 
ft a 



* » Ifl C 


J: 


ft f t ^ 13J It ** W 






* & V! *i 






Cf ^ 2 


si ic ft -e ft 






si * ?n r s ic 




ant ^ * * 




a 


901(14) A*HE * 


5 ft ft 




(13) <t > * 


ft 


-eft^^t&tt^a i d 


T J: DJS4A 






* mam) 


^tt 


& £ft(4D m 


* ff fe ta s 






mis 


(13) i (41) t 


fi * ft ft 




a m R(i4) ^ w 




£ , Officii) 


a (i2> * 




■r * « * ffli t~ 


u r ee 


S M ^ -t* ^ 


t O "C 3b 5 


it 


. c o * ^ . S 


S ft (13) & L f (41) fffl 



c *ra*&U4)©4?ft< t b-mtftmo&m 

BBRSB(42) *f&fiEt 

C <D fffl Bgt 85 (42) li. f 1 HtStJ: ? i:, gft 
(41)©. fift(13) £ ^iRlf & C DUaB(43> ^ 

ai^6t*IC^Bi:i6l;T*oi£fiBt: iS H (4 4) 

^.lf« 2 HtjSt J: 5 CSS (.41) *«a(ll) 
(12) ifiJ&tiL 3 ft ^ SftUlA) ^«^Sft(41B) i 
OaS4IJfi<t U > Sft(41A) ^ iS TL (45) * 5* & f 



-402 — 



Ht* L tt ^ C JK b T ffl B &4RUIB) C . 

C t t> X * 4 0 

63 - 173023 ^ tb « T? L t> © * * a C 0 « 
£ E if ^ T m S « ( 13) _t K « f* tb it * ft K 

*tt*T4irtt»si(U) * n«o 

A * * S (1 1> li . JEfiSI DT»lSi3ns B 

ai a « su2> u * noiiffi^ ■ o • l m 

ft ^.C «fc "C (i 0 ' * li 180* «ttt*fflBt© 
* * ^(12.) (12*> (12.) ■•■•fiM*#t«t^# 
5^,f K7^^ <MF> S©SAW«fi»« 



ftn8¥2-227661 (3) 
W KU4) i*^fllff(ll)(lZ>©*tt«ii*rt«l- 

«U3> ± (14) «>*« C * t^fcUm^Jl 
ft(ll) RxF(l2> tcn^MC^LffioTSAW© 

Wtii^nu^ i:tu*i:> c©SAW©fc» 

BCf «**U4)*«i!B3n & J: ^ Ct 5. El ^ 
0 fdT? li , tb 13 m S(12) © * * v y C12 ,5 (i2 a ) 
(12 a ) —IIICfjBSRtMJ^ttitSJi^KA 

(15) iiA^j«a(ll) £#K3 n&^^MT. z. 
©f£^®(15> li . * * *(12i> <12»> t 

ujn^sn "o - t ' i ■ ± * 
j:-,T»2^^2#g&te^sa (bpsk> u * fi ^ » tr 

c ©te ^ * _t3£ A £ 56(11) ic i& A"T 5 J: 

3 c ? n * „ 

SB-h> liE© m^ms(i2) OS ^ v r(12.) 
(12*) (12») ■ - ti . S AWOfiffii«lflilift§i 
»l;:J;*aAEgSflftFJ<M^yn £ £ PI 2- li 



0, 0. 1. 0. 1 


© 




i> x . ^ n £ ^ 


"7 


^ (12.) (i2 a ) ii . e * 


* . r u t> - 






* *: . S 3 iac 




*n & ft^ y r(iz,) 


(12,) (12 3 > •■ 






rit * n * « £ * 






©X 15 ftft c 




-,T«j£*tl**^li. s * * 


^ t tit 5 » 0 






S * © I D T 






fi ft f& K . S * 


y 




r © ^ it ^ mi d 


© 






ti 


. m ^ ae(is) & h 9 ? -? (12a 


(12*) (12*) - 


K 


«t 4 ^ i P ~ © ^ x 


*Eftf£©lS£ 


li 






ss(ii) \z m a -r & » 



dO^ttlcJii-rb^ 4H K © *ft til li ^ © ^ ^ L 

<i2 a > (i2,> - t m -» ^ -cbpskr n u m 



ft ^ C «t BPS K 




A*ft ^ 


^iEJISi DT 


A ASfi(ll) 




m Air * 


a 


0 


■ 1 " ft^cpt: 






* ^ ng © 


S A 


Wfe 


» n ra cd ^ ® iz 






CD @ UK St 


f c 


^ I 


D T © + ^ S 


a a** -c rT s 




■r 5 a * 




S A 




Ii . ® ^ ^ 




*S a X □ 


- ^ 


(16) 






■r 




4 B 


iC 7F 


-r 3e e SB O E FU 


K J; a tb 73 ffi 




» ^ n 


5 0 


* L 


T s C <!> « ^ > 



* © ie a ii ^ 



( - 


cc, n tt 


S R * 






1* H 


© Jt C ft « 


^ L < . 


d *± 


^ ^^©^^Mtflffifll. 


v *i 


^ 7 ^HC 


if it i S 


A W 


©IJftiiST?* So ) 


36* fife 


rj 3t 0 i # 






0 L T . f c # ^ 


(1) © 


m & ^ r n 


& 1= L 




T ^ £ » Ii 'h S < *£ 




ffl « -r i . 


5t U) J: D 








^ k k 




0 L 





©iJb^«S(12>©^ ^^WjK:wtt»ffi(U>^ffi5 



-403- 



tb S I it ^ J; -3 t£ ft IB P9 % £ < ^ & ft <,> c 

iih^ftffi@ftoi*ttiriSfiF-a-r. « » £ ic » £ 

a a a * k jr * . R-sinirtcESL, w * i* & 
aaacMLra^^/rtt^t. w s* fx ^ # 

$9*ttS*«IR<H)*ffli^ -ft* 

C ft C » L . «5 0&^»6iaTf^ti«li, - 
©J:^fX^e5^*lilfi-t?*4<. *X *> 5 . COW 



»G3¥2-227G61 (4) 
Ct^Tfcl 3BRtfJ8 4HT?I5i!flL*:#iESE1* 

shi h * -r » »5Hacf*6Hc:*^r*iia- 
*«*-r s c©a^, s fe<4i) ir n ffi n , 

H © W t li 2 *<D£®5H3l»* * ^ a £ £ 
TDLa li TDL.t-»lt6. TDLa H. C/TDLa 

(i. -tft*ft££l&*tm» (I DT) J:0«ESA 
AtaUlA) (11B) i dJ A * «<12A> C12B) £ * W U 

(UA) R <118> , <12A> R Cf(l2B) t^ic-raw 
ttfllJS(HA) &CM14B) *<ttS j&jft 5 ft <£ 0 5 
(41) £(13) £ liai:lta^i*T*A*SS(lU) 
U1B) R tfdl*«ft(L2A)<128) *ff*(*3tfi<13> 
C^jfflt-ffiaSft. 3ChOd©*t»T?WaSlIR(HA) 
(1 4B> # & 3 a © TOL * . TOL. (D S & M 3* » t S 
AW) <Z> g|R C S S ft 4 «* 6 VI -T * ■ 

* fc^ ^ft^»JR©«!Sa TDL* RC^ TDL, tt* 



«aa tola .TDL. cd a a msuiA) (i ib> 

I D T«fiEi 3 ft*. 
BiA^a (12AX12B) * ft-Fft* <Dtttfl# 

- 0 \ ' i " ft^ic J: ot ftff 0 ' * tt ISO' 

i *X £ » ft © * * r <12ai) (12a a) C12a S ) " 

(12. i ) (12 i 3 ) <12. a ) -■'BWLfe^***MF 

s©sAw^?^ftiiiEa»ji3titSc & aaa 

TDLa , TDL. <D " 0 \ " 1 " ^ ft . E ^ K Jl 
m (D J§ £ *B W * * S ^ <D * A Jf - flIAiJ 

*LT. A A «fi(UA) (11B> ©S^Cfttti ft 
(D " 0 ' 1 " -? 2 N| ft li(BPSK) g£ 48 L A 

t 9 r a « ft ii s i DTott^tacit (* 

fttt TDLa, TDL. <D&* * ^ # ^ Jk n * & tl ^ 



-tLTs c o S B I: J: ^ t , ft^ttK©**** 
ft 1 c ti > H - » «m»ffl**H. $W«*R 
{14 A) (UB> 3&» R C * ^n*J;^ KfilfS. 

^Sl(15)0* * 9 THttft*«*--C* 1 OTOLa 

n - ^(16) C « A L T ■ < <£ . C©t - 
^ ( 1 fi ) C «fc t 9! A li » T HAOttiA«^^»^ 
ftS„ at>T* + 9 rHiRft J tieAT^2 ©TOL. 
(D»^^?iJIw*^-CA^JiS^<h(D*§Ba3&*a^:itt 

j&^ii^ftio * it cn^R^a»is©4 

CH^&tt*ai»fflftC-«>IIABfri*A«. 



-404 — 



tttt © 






ft* 


©#£ 


ft^ttK©** 




£ ic 


£ . 


^ IT, C © 






t i o i: W i 




as c Jt 




tf, #iB©tt4ft£USBflft 


© 


2 as 


# -t © ft 5* «s 


*©*iti. J)?»8I** 


fr -5 




■c * s „ 






* L 


T > C © » £ 




*> © 


T & £ 


1" ^ t 




a # 




& , 3 a ft £ 


% ©31 Ai £U A 9 


m * 




* © * m *fx 


? © -e „ c n £ t* a © & 






ic fr 3 - <t 3&< 








c ^ i; AAf§ 






(12A> (12D) ©tf^fi 


*l©fcL£-*«!:£<lR|- 




i u 


^ £ tc 1 -a 8 


£ ic S ft * * » £ C PB 


$ r . 




© J: 3 *HS ^ 


T * X * © — ffitfft o 


x ^ 


T b . 


* © m u m it 


i t x ii *s *f m IC * $ /X 








* c 










i it 









l$ra ¥2-227661 (5) 
3*£l_tttft©*tt©i4^«lJS<2: 

ft. ±i£©4«i:iH>Tli, 16(13) li . 

LiUhO,. LiTaO,. PbZrO, ^ * ffl ^ 5 C i T * fi fl 
4 fcftW«*R(14) (14AX14B) tt. tt^Otttt 

c n * * «tt * *r -r 6 «^ n . *Am^j*«(iiA) 

(1 IB) , (12a) (128) £ttllfl It, W I* c n £ A tH 

^ # a 9 as(i4) (i4A> cue) ti > m * ij 7 > ? * 

» t ■ ^ u ^ * v HR^/B^ici^-ci, * © 
Wi Itli, T^*^ScDttt*»A<15-24©fl&K 

OflfiKRixf T^*^S©K*R#I5-24 

©jj&kst 5 y . t * * s c[>m m a *i5 -24 © 

IS K tt T ^ a - *X7r^^^a9y^ * x 



* ^fi ©fc£* n 30*15 —24 © > * ^ i> r a- * a> r 

> * ^ ^ /, ^ o »j k ^ i< ft £ , _tae©£B?j&j£# 

t 11^ T A3 - JK T A T t K ^ T t K , TS>^ 

4 ^ > * S !B H g i; ^ r , lfift©HgaiTDL 
(TDLa.TOLb *■ ■■ ) ^E^tiftJiE^i 5^ 

*n^nft*©i*tt*w«*R*»tf**£ii. 
ac«t4ta»Ji(i4)((UA)(iiB) * 

IS ttTLD(TOL*.TDL ) iZ if f& LX fl * 1= S 

It ^ n S H^4*S «(13> ((13A) (13B) - • -) tr ^ 

C £ !fi © » * 3 



(13) flQ tt»R(14) cniiigijoS 

n©**£fc-rni*&<. a»-ciuffx^^^^> 
^wr*AttiA^a{ii)R^<iz)c-3^Ttiiafi 

fc. W«3ffi{L4) *C o X li , C n^Ift(li) R 
CM12)*ffltt3 Ci/I < ^flET*5©"cm«tt© 

iriefflj:^<©?ij^^w.-r5o 

BiB©m4tCtt!fl 

3! lHR^^2BJIi*n-en*a«SIB©^CT 
©A9AKMSI> ^3SlEi^:^Hj!^S©flh©m© 
«l»¥HRs ^4SKi^r©aj^tt«BI. % 5 H 
fi«©W©^FffiiBJ. 5B6BJ*i3S5H©A-Att!± 
© Br SS EK *7HJiffiA«*ia. » 8 EI li * ft W 
Stt©ft©W©^ffiH. » 9 HS C^SIOH lift* 



-405- 



SI<D7IISISC7RlBT»i. 

(11) (1U) (11B) •• & CF (12) (12*) <12B) •• •■ I* 
R ft A (14) liSfi. (13) (13A) (UB) 

liEtttlfi, (14X14AX14B) •• 




?*B3 ¥2-227661 (6) 

as***** 



>ft *p «j w ** ai k a m m s s 

IB 1 SI 



M '3 




ft 1*1 ^ <f* ai £ H <n tffr B S 
« 2 H 




<t * * » ** B « ■ * - W « O 

S 1 H 




& 4 isa 



I 1 B 



— 406 — 



8 5fl¥ 2-227661 (7) 




St B B 




Sfc 9 El 



2 ; trL 

\777/ 77777/7 77^ -, 
SI Q SI 



-407 — 



